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Line integral w.at . are length

fflxiy ) ds =

fflxctbya-DF-%Ee.TN#:-::E.:+a •

Line integral w.at . × andy

{ Pdx + Qdy = /Pdx + / Qdy
C

C

Eixample a) Evaluate / Sindy ) dy + yiidx ,

where C is

c the line segment from lo, 2) to (b4) .

b) Evaluate fsinfaydy + yxʰdx ,
where C is the

° Line segment from (1,4110/0,2)

a) TCH = 4-t) (0,27 + +4,4) ,
0≤t≤ I

⇒ ✗ It) = 4-to + f. 1 = t ⇒ ¥t= 1

y A)
= G- t) 2 + t - 4 =2+2t ⇒ ᵈ¥t=2

-1=1

fsinfaydy tfyxdx = / sink (2+21-7) d1µ . dt +

C C to

E-

If (2+241-5) diet dt
t=o



1

=

{ sin-nli-t.2.at + ?⃝ 2-1211+4.1 . dt

in
0

1+t=u

du=dt
,

I ≤ u≤ 2

1 1
4=2

= 125in Zan du + / Ztdt + / 21-3 dt
UH 0

0

2

+ 2¥ / i + 2¥ /I= -2622-11
,

= -¥11 -1] + 3- + ¥ = ¥ = }

b) Ñ(t)= 4-44,47 :*.to,z> ,
0≤t≤ I

✗ ( t) = ( l - t) (1) + to = l -t Fit = -1

yct) = ( 1- f) (4) + f. 2 = 4 -2T ᵈ¥u= -2
1

fsinaydy + fyiidx = / Sinti (4-ztdyq.dk
C C to

1-

+ / (4-21-74-ti Hardt
t=o

1- 1

= fsin2a- (2-41-2) dt + f 2(2-E) (1-1-721-1) dt
◦
= 0 %dt= - du

du = -Zhdt E-◦ ⇒ uh

⇒ d- = -d÷ t=i⇒u=o

2h 0

fsinul-4.cl#a-f2(utYlu2) du

4h 0 1 0

¢,

+ J 2ns du t f2u2 du = 0 -¥ - §
=

-f- cosy
"

I 1
=
- ¥



Therefore if C is a curve then

/ Pdx + Qdy =
- / Pdx + Qdy

c
-

c

Recall from last class if C is a curve then

/ flay) ds = / fluids
c

-

c

hineintegrabonvedorfield.TW
o things needed :

-

• Vector Field

F- (x,y,z) = Plxsy ,2) ↑ + QK.yitj-RK.si)Ñ

• Curve

G- Tct) = alt) ↑ + y (t) j + zltk

a ≤ t≤ b

Thelineintegraloffabngc
{ É•dñ = { EGAN . I'M dt



Example : Work done by a Force

If a Force F-
,
moves an object along a curve C

then work done is

b

w = / Édr = / Étrlt)) •
Flt) dt

c a

suppose a Force F- = 8×2yz↑ + 52 ↑ - 4xy Ñ

moved an object along C given by Ict) = titty-1T¥

◦ ≤ t ≤ 1 . Find the work done .

• Evaluate vector field along the curve

F- Ect) = 8th .
E.ET + 5Éj - at .EE

= 81-75+5+35 - 41-3 I

74T) = ti + ¥E5 + LIFE
= 1- ↑ + Ztj + 3t2Ñ

-1=1

W = f F- Hit ) ) • F' (t) dt
t=◦

1

= { (81-7.1^+51-35
- 4th ) • (IT -121-1^+3 Eti)dt



1-

= { 81-7+101-4 - 12th dt

=
8. ¥ / I + to .¥ /

,

'

-12%1,
'

= I + 2 - 2 = 1

Relation between Line Integral ×
, y,2 and Line Integral Vector

Field

/E. di = /Pdx + Qdy + Rdz

C C

where F- = PT + Qf +Rt and Flt)= ✗ It)T+yH)J -121014

B¥ : F- (x ,y , 2) = PG.y.rs/TtQlx.y,z)j-R(xisitR
Ñ (t) = ✗(f) I + yet)↑ + z(HI ,a≤t≤ b

b

/E. di = / (Pi + Q ↑ + Rti)•(✗'A)Tty 'll-15+2%1)dt
C b o h

= / Pxcltldt + [QY.lt)dt + / RICH dti
a

= { Pdx + { Qdy + { Rd2



changingorientationfF.at= - { E. dr
- c

Questiontothinkatoutn
Recall along arc lengthµ÷:⇒

D8 = ÑCt+Dt) - Flt) =

Therefore ds = IF -A)Mdt

If FG.gr) = Ñ . r
15441

Tither

then/ FG .> is as = / F- • % ,

"
'

"' ' dt

= JF • Felt) dt = /F. di
why then

{Fds =/Fds ,
but /F. di = - f E. di ?

-

c c
-c


